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A 51-year-old man was referred to our cardiology depart-ment for examination of a systolic murmur. Physical 
examination indicated a grade 3 systolic murmur at the 
fourth left intercostal space. Transthoracic echocardiogra-
phy (TTE; Figure 1A) and heart dynamic computed tomog-
raphy (Figure 1B) demonstrated a double-orifice mitral valve 
(DOMV) with 4 papillary muscles (triangles). Two valve ori-
fices were separated by a complete bridge (arrow). The pos-
teromedial mitral valve was larger, and the anterolateral mitral 
valve was smaller. The anterior leaflet of the anterolateral 
mitral valve prolapsed owing to chordae rupture, while color 
Doppler showed severe mitral regurgitation (Figure 2, Movie I 
in the online-only Data Supplement). No other combined con-
genital abnormalities were detected. Three-dimensional TTE 
clearly showed two orifices of the mitral valve (Movie II in the 
online-only Data Supplement). Transesophageal echocardiog-
raphy (TEE) confirmed the diagnosis of DOMV and mitral 
valve prolapse (Figure 3). Three-dimensional TEE provided a 
better understanding of the mitral valve and the prolapsed leaf-
let (Figure 4, Movie III in the online-only Data Supplement).
Discussion
Double orifice mitral valve is a rare congenital defect char-
acterized by 2 orifices in the left atrioventricular valve area 
that usually possess independent chordal attachment to pap-
illary muscles. After the first report by Greenfield in 1876, 
various types of DOMV have been reported according to the 
morphology of DOMV and combined abnormalities. Three-
dimensional echocardiography has recently become available 
and has extended the morphological understanding of the dis-
ease to over conventional 2-dimensional echocardiography.1
Combined heart defects are common, but DOMV can also 
occur as an isolated congenital anomaly. The morphology 
of DOMV in our case was also an isolated congenital defect 
with complete bridge type (type 1), of the other 3 types 
described previously.2 Each mitral valve has 2 separate 
mitral leaflets, 2 papillary muscles, and attached chordae 
tendinae that could be clearly visualized using both TTE 
and heart dynamic computed tomography scan. Previously 
reported cases of DOMV had single or multiple papillary 
muscles.3,4 However, previous echocardiography techniques 
had lower resolution; therefore, an accurate papillary mus-
cle count could be determined only by open heart surgery 
or autopsy. In the present case, we could identify 2 com-
plete sets of mitral valves including 4 papillary muscles and 
related structures by using a multimodal approach of TTE, 
heart dynamic computed tomography scan, and TEE. Three-
dimensional TEE also provided valuable information about 
the location of the prolapsed site from the complex mitral 
valve anatomy.
Disclosures
None.
References
 1. Aggarwal G, Schlosshan D, Arronis C, Mathur G, Cranney G. Images 
in cardiovascular medicine. Real-time 3-dimensional transesophageal 
echocardiography in the evaluation of a patient with concomitant double-
orifice mitral valve, bicuspid aortic valve, and coarctation of the aorta. 
Circulation. 2009;120:e277–e279.
 2. Trowitzsch E, Bano-Rodrigo A, Burger BM, Colan SD, Sanders SP. Two-
dimensional echocardiographic findings in double orifice mitral valve. J 
Am Coll Cardiol. 1985;6:383–387.
 3. Yesilbursa D, Miller A, Nanda NC, Mukhtar O, Huang WY, Ansingkar K, 
Puri V, Bourge RC, Hsiung M, McGiffin DC. Echocardiographic diagno-
sis of a stenotic double orifice parachute mitral valve with a single papil-
lary muscle. Echocardiography. 2000;17:349–352.
 4. Hashimoto H. Double-orifice mitral valve with three papillary muscles. 
Chest. 1993;104:1616–1617.
(Circulation. 2014;130:e87-e88.)
© 2014 American Heart Association, Inc.
Circulation is available at http://circ.ahajournals.org DOI: 10.1161/CIRCULATIONAHA.114.011373
From the Division of Cardiology, Department of Internal Medicine (I.-C.K., Y.-K.C., H.K., K.-B.K.), and the Department of Thoracic Cardiovascular 
Surgery (N.-H.P.), Keimyung University Dongsan Medical Center, Daegu, Republic of Korea.
The online-only Data Supplement is available with this article at http://circ.ahajournals.org/lookup/suppl/doi:10.1161/CIRCULATIONAHA. 
114.011373/-/DC1.
Correspondence to Yun-Kyeong Cho, MD, PhD, 56 Dalseong-no, Jung-gu, Daegu, 700-712, Republic of Korea. E-mail ds010042@gmail.com
Three-Dimensional Echocardiographic Reconstruction of 
Double-Orifice Mitral Valve and Mitral Leaflet Prolapse
In-Cheol Kim, MD, PhD; Yun-Kyeong Cho, MD, PhD; Hyungseop Kim, MD, PhD;  
Nam-Hee Park, MD, PhD; Kwon-Bae Kim, MD, PhD
Images in Cardiovascular Medicine
 by guest on January 4, 2018
http://circ.ahajournals.org/
D
ow
nloaded from
 
e88  Circulation  September 2, 2014
Figure 3. Two-dimensional and color Doppler transesophageal 
echocardiography image. A, Diastolic phase showing the double 
orifice of the mitral valve with dual mitral inflow. B, Systolic phase 
showing prolapse of the anterior leaflet of the anterolateral mitral 
valve (arrow) and mitral regurgitation color flow. LA indicates left 
atrium; and LV, left ventricle.
Figure 4. Three-dimensional transesophageal echocardiography 
images of the diastolic (A) and systolic (B) phase showing 2 mitral 
valves and mitral valve prolapse (arrow) from the aspect of the 
left atrium. LA indicates left atrium.
Figure 1. Two-chamber view on transthoracic echocardiogra-
phy (A) and heart dynamic computed tomography (B) showing 
a double-orifice mitral valve with 4 papillary muscles (triangles) 
and a bridge between the 2 mitral valve orifices (arrow). A large 
posteromedial mitral valve (1) and small anterolateral mitral valve 
(2) are indicated.
Figure 2. Apical 2-chamber view on transthoracic echocardiog-
raphy showing mitral regurgitation. Note the flow convergence 
at the anterolateral portion of the mitral valve (triangle) and the 
regurgitant flow in the opposite direction (arrow).
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